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Abstract 
The humic acid from a sapric peat was subjected to several treatments in order to modify its 
structure and functionality, or to introduce different forms of N. These treatments included 
methylation, sulphonation, acid and alkaline hydrblysis, nitration, arnrnonia fixation, amidation, 
acetylation, oxirnation, hydrogen peroxide treatment and fixation of stearic acid. 
The preparations were characterized by routine analyses, solid-state !3C NMR spectrometry and 
IR derivatographic spectroscopy. In addition, the effect of the K-humates were tested in two soils, 
where physical and chemical properties, as well as plant growth were evaluated by greenhouse 
experiments. 
It was found that sorne of the latter results were reflected in the spectroscopic pattems of the 
humic acids used. In this study, the positive hurnic acid properties in the soil correlated better 
with the arnount of aliphatic stroctures than with other classical indicators. 
1. INTRODUCTION 
The beneficial effect of the humic acids (HA's) on most physico-chernical processes involved in 
soil fertility has largely been recognized in the literature. The colloidal character of such soil 
components, their functional groups and their tendency to form organornineral derivatives have 
been considered important factors regulating the dynarnisrn of rnost organic and inorganic 
rnolecules in the soil. 
Although sorne empirical approaches showing the effect of HA's on pararneters of environmental 
relevance have be en carried out [1,2], such studies are greatly lirnited by the complex HA 
cornposition. From the structural viewpoint, hurnic substances consist of a chaotic macromolecular 
system the properties of which cannot deterministically be expressed in terms of their various 
independent units. In particular, the steric impedirnents in polymer structures, affect the 
possibilities of external exposure of the functional groups. This is reflected in their colloidal 
properties in soil and, in most cases, led to meaningless laboratory determinations of functional 
groups by wet chemical methods [3]. 
In the present study, HA's derivatized or chernically transformed are studied by IR spectroscopy 
and !3C NMR spectrometry. The research focuses on two parallel airns: (i) correlating spectroscopic 
information with parameters of structural or environrnental relevan ce and (ii) checking the 
possibility to transform native HA's into irnproved materials of agronomic interest. 
2. MATERIALS AND METHODS 
Extraction and transformation of the HA 
After continuous shaking for 4 hours, the HA was extracted from the sapric horizon ofpeat frorn 
Vivero (Lugo, Spain) by using 0.5 mol L'! KOH in a 50 L reactor. 
Sample ACE was the acetylated preparation obtained by heating the HA with acetic anhydride 
at 95·C for 24 h [4]. Sample ALK was the residue after alkaline hydrolysis: the HA was heated in 
1 mol L'! KOH for 12 h. The so caBed 'ammonia fixation' is a classical treatrnent for lignocellulosic 
products [1]: sample AMO was prepared with NH40H at 95·C for 5 h. Sample AMI was arnidated 
with diethylarnine [5]. Sample HID is the residue after boiling the HA with 6 mol L'! HCI for 6 h 
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or less trivial results were obtained: the HA solubility in ethanol paralleled the amount of aliphatic 
C's, whereas the contrary occurred with the aromatic ones (NMR aromatic region and 1510, 1620 
cm-1 IR peaks). The intensity of the carboxyl NMR signal tended to be enhanced as the N 
percentage decreased. No significant correlation was found with the O/C atomic ratio though, as 
expected, the HlC atomic ratio did in the NMR aliphatic area. Both the E465 and E275 extinctions 
were found to correlate with the aromatic/aliphatic NMR ratios (Fig. 3) [20]. 
4. DISCUSSION 
Complementary IR and NMR techniques are required to detect the chemical transformations of 
the HA's, as suggested by the fact that treatments causing no substantial changes in the NMR 
pattern led to characteristic ones in the IR spectra, and vice-versa. 
Our study indicates that alkyl structures in the peat HA take the form of sorne favourable soil 
properties. Assuming sorne cause-effect relationship, the protecting role of partially hydrophobic 
colloids [21] should be taken into account as they make the microaggregates waterproof, as well 
as their presumable effect-at the colloidal level-on the stable organization of hydrophobic c1ay 
partic1es. In sorne cases, the influence of the aliphatic structures seems to be greater than those 
of the N-bearing material, or of the carboxyl groups. In this study, no evidence was found 
concerning the beneficial effects attributable to changes in the cation exchange capacity of the soil. 
Apart from hydrophobic interactions, it could also be postulated that the presence of alkyl and 
heterocyc1ic constituents in the HA's has a bearing on greater structural flexibility than in the 
macromolecules with frequent aromatic units, typical for HA's from most fossil materials. The 
possible role of such flexibility on the speciation of functional groups, may be found in the 
importance of tbe HA's for soil fertility. 
Further studies on the properties of the derivatized HA's are in progre ss. 
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